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SPECIFICATION 



m m m 

ECG-p r e pX^t>^ffl^fcMR^)(-y>^ 

^mmu. f^^©xk°> (n^xh°» (Drnm^mmmizm 
(«ai«iBi) 

T, ^-fA • t7* • 77^f h (time-of-f light : TOF) {u*@3>h 
7Xb (phase contrast: PC) h tlT V>£ 0 



&-3<^m&QLmu> 

T^fo] (superior-inferior direction) (D^ttl^SaHd b J; o ft Z> t 

f^T, CKD^jg^fTifef^ » FBI (Fresh Blood Imaging) & 
fejS^Btr^TE CG^^SKtT, R m^^^^iK^ e> IS fctt £ n 

, 2 H£> 3 ^7t:X^ v £o TiR*$ tlfc 3 □ — 5 s — 

TXttfo 3 ^TCin-f-^ ^Sfittfcbfc 3 ^teiM^-^^®* 
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(DSl£ft:(3[)^n©S!l^§flJffl-r5^mTS5^ t^5>> MR I II©ffi 
tb^t)fe^T^>^\ — 3§^7^ 2 ~ 3 c m/ s ^±©jfo.f^O 

^ofco mxu, mm (A) ©j^im, uwiw. csf mum 

) , JfgWfr£©ifcnteiI< . 1 cm/ s J^T©5£g#*&<HT&£o L 

So 
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tt&mmt tits 2iigT^§ 0 z hizftMizu, x^r^>n, m 

TM^^^^froTl^MtSMIttigt-Sxn-^-^X^^-cDiiift^ 

* \zm^ntz^^\zmmLmfmmnjvx^^ts/^)V7.y-^>7, 



T&^o ^©2^©^Plti^tl^ni:TX^t>^lTbn> 2101 

vim, 

|3it hth#«6^*ff -TS E C G - p r e p X ^ >CO¥JHM 

14tt, ECG-p r epX^t>©ECGl^t)[fr§St^^M 
05 te, ECG-prepX^tXa^ #e>n&, jUH^d^^ 
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ei 8 ft mi <Dmmm\z&tf%>bnmmtik\z.m-3<'f *-z?>tfx 

BIOS, 3^7C©»lfea5(fcfc»»^SJfiL«i:©te11H^*RW-r 

ins, mmmmm&n&fr&^^ft^^^*^^ 
lust 

m 1 5 ft II 2 (D^lfJIC^^E C G - p r e p X* -V 2 

mi 6tt m2©^ssFuc43^^mitEia^^m2EEig©-r^"^ 

01 7ft ^2<D||Jfif!IC^VtSBllHlSR^m2lElB©< 
B18A-1 8Cft ^2©IIJfi«lCfe^S'i>*i^^S^*^<^ 

Hi 9 a~ i 9Cft Mi±ibMM^il^#in-r^^V ~7i-XV\°;i/ 



6 



123 ARtX2 3B(t tf§ 2 ©HJfe#J J£#lT?*i£ £ ft & 2 0® 
0 2 5 It f| 3 © ^ ^ - ^ > ^ X 3^ > © — m 

m 2 6 w,z (Dm&Mte&n %> >bnmM&\zm-3 < * — 

( l ) l ©ill^J 
( 1 . 1 ) ^e©«^ 



iO ©x, y, z3<Jl/3x-3z^|^§, x 
, y, z n-r;w 3 x~ 3 z K:«#rt£#^^% {il£4^mtl 4 

, y, z a<;k3 x~3 z i:ftm^%4$t§fc^o;tj^f i 

Miil4/5^x, y, z3<;k3x~3ztM$tl5/U 
xii$SI3t§iil:J;D, $fS«n?& £ 3 ill (Xltt, Ylft, z $ft 

>n- Kyjft) M#a^G R ^?»^§iia«i^iPi^ftlc^^^ • fit 

5CM©feiT?iM5, 3tftgg8Tte, MJil^Bf (NMR) £ 

®jg£i±£fc&cD^-^TMr&i&:<DR F «»ft/\°;i/X £ r f n-f ;p 7 \z 

Mt5. g«§§8Rte, RF3>f;W^ILfeMRi^ (liJIt 

fcmm. 7 << v >tff3L£<D&m<Dmmn l m&MLtz&. a/dm 
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1 1, ii^l 2, A* HI 3, Rtf#j6rf&£gl HO 
|*U *X hfi-|fL$t6 te, tmhtzVy h^XX^JH (H^^r-r) K £ 

<d m ft * iffit £ £ w t s 0 

-y>X*^fr-r^«P<iffl^^v> (E*T. ECG-prepX^t 

•5) y7°u?7^ltnft'rz>*'Vft?<> -t*-^ 

3 &7nX JE-©»5Ibl^iaiTR©Ht 

- F«KS^T2P#ffl^*J-T§ 2 7^-^^0X3-7*-^^* 

ECG-p r e p X * * > © ^ff;U- ^ > <0-m £ 0 3 , ^HpJJ 

^^^^i^-r v>^x^^ y<D$£ft)v~-^y<D—m*m 6 , 7 k 

^©ECG-pre p X * * > «k o T E 81 © Mfc E $ * -f 
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:n§^f^*; h i o {c$g£|-r££5 " 

XWifl4, £4i$8 T43<ktf3MIS§8 R £»fls$i*Sfc8&fc 
&gfc£T©*?BT& 9 * 0y*.&x, y, z n-T ;i/3 x~ 3 z \zWM 

&n«, 2&7G (2D) X**>£fctt3&7cX**> (3D) <D fe 

©fltbTtt, ^3§SE&, EP I (Echo Planar Imaging) J£, F 
ASE (Fast Asymmetric SE) & (-T&:b"£* H&^SE&HA— ^7 

l3 2^^^fe^3^^©^-Ux^mt#LT^^f S 1»ia#x-^^ 

(mip) jiif^'^tn^ ±t3^^MSosuofi<t it 
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5. 

^ ypMRmort? *^y>-^#> n^T.i'-'T 

So 

^tiT^mtsE c G-fe>-y- 1 7 ^o-fe>-y-(i-^^-x> 5 ^ 

5l:til*f5ECG^*;H8tm5. £ CO & « §T SI SB K £ * 

^te> E C G- p r e p X 3r > t >bM W\ M CD "T * — P>ffX 

^tcD^n^n^tT-rs^^^-^-tJ- 5 t^g^^^Ti 

Cl(D|w!^^-r ^ >^^S^< *-z?>>fX 

(1. 2) ECG-p r e p^^t> 

ECG-p r e pX^rt > \Z £ Z> MMfc^M & ^( ^ > tf<Dtk 

html! 6 teu mfnlste^fftfeo*^ >yn^7AS^frtt 

r e pX^t >£^fT IM^. 
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i r r — r j »!iaio5^<z>te3RS3 mmmjkzsBmm&&^ffi& 

; ^^„^ Tlnc §^iJttS (CNT=0, T Ine =0:^T^S 

2) . ikbsl TjsxhSi-lsttie^w^se^si 6^^^^-^^-^ 

G-P r e p^^^>^ff^O«^«># : »*« I ^^ S - t " l? ^ JfiT * 

-pre P x^>£I^T^££5^bTfeck^ 0 

T 0 + T tnc ic«kO«»^ns Uf^s4) o #v>-e, ecg^ 

S5, YES) , XT77'S 4 ^m^Lfc^®P^^^3l®^f B 1T DL ^ 



YES) , &[hI<D/1;VX v-^r>X(Dl§^^^-^>^ 5 fcf^-f & 

, m%.\*. »1S ESICA-7 7 - U XgSfi^t)tfc 2 D - F A 

SE (Fast Asymmetric SE) -Jr > Xfc « 

£OECG-prepX^t>tt> #>JxJ£\ ® fifc^- * IXfcJB <D << * - 
$?>^X**> 3^3^7C (3D) *fe©»£, 2^7C ( 

2D) X**>Tff^Tt>«fc^l^ <^-^>^X^Y>'0«*K^ 

X^^>«3^7tX^r^>ibT^fTt-^^> ECG-prepX^ 

ECG-p r e p^^tXOS^^^t, 2 ^CtcX^ + 

*v>vmifi lT^iiUnb. sfcESB*^ yif&mm-rzmftK? 

N 0 0 - 1 0 0 Oms e c #S3rr 5 * * 

^«t5 (Xf^SlO) . HI&*tf >*CNTtf^«>£ 

8&fe±IBfiSfc^ofc^S^SW»r-rs Ut77'S 1 1) . HM? <i 
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ii^5tt02^I&lif§^^, m%ktit>>$ CNT 

= 5 nts^ns, cNT = ±um\zmmLT^t£^m 

(Xx^Sll, NO) , XT7^S 5©MIt;MoT±)ibrc 
(Xfy7'Sll, YES) , ,Elh^^©mi^W^fg£fff 

i 6 urns n (xf77°s i 2) , ^©ioiisi^;^^^^^ 

lifcfe^f^^ ^ir-^te^ijx.te; ritlTgltTj 
Nf Pal T 0 = 3 0 0 msec, HW*AT= 10 0msec &|^LT 

^fc^tst, ^i ma © er>xic^-rsji®i^^T DL = 300 

msec, %2 HI a ©^n^MTSil^Nf ^ T DL = 4 0 0 msec, 
H3 Hia(D^-n^^t-^>jl^B#r B lT DL = 5 0 0 ms e c, -t^ofc 

?iJji^^^^jMMB#^T DL (=T 0 ) ^fc, fji«2^FASE^t 
l^'<il0i07^t>IMG prepl ^Rff 5£B# W ( 5 0 0 - 1 0 0 
0ms e c) mmL, £ (D i/~ > X H3i 

^Kl&cDR^ffi^bfc^Tfe, EI 3 <Z)XT-y 7°S 1 OOfill 

^^^>jg^0#KT DL = T o + T inc = 4 0 0ms e c J^ii U fcBf ,&T 
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j§MB#5HT DL = T 0 + 2 - T Inc =-500mse cMtSi, H 3 
IeIB<£>*^> I MG prep3 ^0T^NfriilU, IWJiHcxn-ff ^ 

> jS^Bf^T DL -T 0 + 3-T inc =600mse cMtSi, ^ 
4IeIS©X^^>I MG prep3 d^tl^^i||t^U, IWItifcxa-ff 

xn-x-^tell^ §iS 8 R&cfcl/v — ^r>1t 5 ^ifi ITS 

lfciBRSnSo *XMfIl6H Wit«X*Sl 3^S0i^i 
^CMLT, ^CDlfiL»ftft^lli^, ^ (CINE) i^T§„ 

*-T^>#\ tJSti^Rlj!)^© rjiM^r B 1T DL = S3IiBt^T 0 + T i 
nc • Atj ^Pift^^M^^o g^ll^bx 

^m.hmm^izMnx^^mm.^mn'r^o z.<d\h, iiveow? 
mmcomm^< $ >^t dl = t dl en^o i«ar;&: 

L1 > t DL2 ) ^gwj^T&b, z\(DmmmmT DL ^m^m^no'i 
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5HV7h^l7&iiUTfci^. ^tlt^D, E'C G^ffi^-r ^ 
$e>fc, lit&ECG - p r e p^ + t XC^^T, -fiffiX>n 

( 1 . 3 ) -f X-^>^X4^ > 

c ®^M^J(Z)^miR}^^^m§< ^- V>X*X-1^ XDljf^ 

l 2 (>T DL1 ) ) &08*.fc?A;*J« 1 3§^lTAAt5 Uf>^S 
2 0) o il©SMji®B#r B TT DLl Rl5T DL2 (D'»#«^^^^^fB1t^L 

( -f£ ffi x > zi — F £> 2? irk ®#^<X\ *3^>®2&, x^-v 

^tsi (mid ii&^o jn»«La©»^^tt, mmm, urn 
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L ^^TuL^^tftne. ©ft mil, ^-©m^x 

-^<£->-er>-tJ- 5 43 ^iHUri-- y h 1 0 C^gHjt&CTtH^t^ 
Uf'^S 2 1 ) o 

T77°S22) , X^y :7S 2 3 T?Jtifc&li§&<D^£^jlrfg£S§ 1 
4\zmtl?% (Xf77 s S2 3) o Jin ££9, f^MS§14«, 
E C G - p r e p X + ^ >mtmm\Z I" & £ jJts6TT£ ^ J £ ^ o 

(08#I) . 

*X hm^m 6 «->~er>+l- 5 fc< ^-> ? >^X^r ^ >M 
i&^jt^tS Ut77°S2 4) o 

->-$->iJ-5fct, i-^-v>^X^>P^<Df^£^tt££ (0 
7 :Xf^7 , S2 4-l) , EC G#-^©fg*^*^IB$&b (Xf 7 
7'S24-2) , E C G fg iC 43 t j" S Ri CDtf-^M© 
0r/£n 0@ <Dmm&, ^r<D - ^ fit ^ IW] «i $ it 7c E C G b U # fS-Pffr 
5>W8ffT§ (Xt77°S24-3) „ R^^m^^nlU (M 

fehfcmmmffiT Dhl t£tfwm'? z&m&ft? (xf^7°s24-4) 
o z\(Dmmmr£\T DL1 \z, mmvrcXo\z, ECG-prepx^t> 

mtm<fsiV, j t<Dx>^>( (Dmmm\zmnrzimzmmi\:^tiT 

>Sr^tTT^ (7t77'S24-5) „ MWt:(t KfcfS'HUT^ 
7c A° ;W X x - > X fefg jfc £ T 31 if $ 8 T 43 =fc 4 * 

SEKfb, i^tt*3^SFASE^OKJVXy-^r>X!lI^< 1 HI 1 
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N sy 8 8 t^-r^p<^miti^^^j; vmnznz* z\<Dt%. & 

JfeSK (I1AR, MVE) <Dffitl%l51p\\zm£ — $ti£-&2>}i 

H 9 KHgiSlftKl^TflJ < > kgKOfiffii>3- Fke IrJ <D * 4> SB 

(D&mmiZ&tf&X*^ > (l2©X + t» SN dian H 138, 9 
\Z^tm< > JRlIC^t^X^t >SN sy sn tp|-©^ffilC^ViT 

e cggCltU^tVW, 0 £p*T£Q<Tlgg&£iS! 

y-^r>t5H fo^M \Z & Vf % X * * >MM \Z&ft *f § 

LTz&7\z, ECG-pre p X ^ ^ > ic £ 0 MM t T § © »j 
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mW]L, ^Ji«3^%FASE^0/\ 0 J^y-^r>XtlI^< 1MB 
©X7-fXX>3»FiSE 1 (DjtXT,^^ >SN sys 2 &m 8 KItkT 

m< >bmmmfe\z£r) mn^nz, z\<Dn^x i/—*r >x witsi 
^ofeHSSlKi&w-sx^ > s N d , an ttffits/uR 

#p<, k^rpi^^i@x>a- f k e tjir]©^ a&mmmm) Rc 
mmm^^mK di jz^^x, W5X3-r-^ttW5<k5n 

A-77-'J Igrt^TiliaD Jfcfc e>tl<5 0 
s e cgS0X^t>^f^T, 0il;Lfc£0 1 0 fc^T£P < TMnMcfx^: 
T77°S24-8) , ^©^JSff^NO (^HX^ y^m/vXUtl^ 

) ©±1^, e c gi -*f£^*ai<&# e>> f>i^^< y > 

C&fflLfcR&;frStt;U*2ifrJ& (2R-R) <h, @26tl85£UfcS3 
n^iitSStfUl, ft ± h X (D 7, tf > 0 Hi a ft 0 0 

I^llWfciit^) Ufy7 , S24-9) „ 

>flM^ <£> 3 {@a ©R&j&tfflSlf 5 £ (Xf77*S 2 4 9 7 ! YES 
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fcP#,&T#OX ^< XX >3- FiSE2 1If5DT2 H!g 

^ttsx + v >s N sy s 2 ifimmtmm\zmn^n. 3 &7c*§ife^#cR 

i ma ^^X3-|Ml$ll§ (Xf77"S24-4, 5) 0 $ 
\Z , 3 {@ @ CO R & t? - ^ £> JUi^ T D L 2 #5j£3& b Nf^TX ^ 

N d , a2 ^mmtmm\zmn^n, 3^jummmmR ima*^ x:i " 

M-^^iRS^nS Uf'^S24-6, 7) „ 

^TNIi:> ll©X7i'XX>3-FlSEn (#iJ;U£n = 8) 

X7-fXI>3-FiSE nTOf^[il©X^t> SN sysn , S N 
dIan ^fo5t, X^^^S 2 4 - 8 fc^&^Jttff^YE S £&?K 

#fcH*£n£ (Xf^S24-10) „ Z\tl\Z&V. h 

2: (06 : Xt^S 2 5) , SlL»#lfc©JB^ * 1 6 ic 

t±i77-r^ (7f^S26) „ ^-JIT, ^§££§§ 1 6 te, r 
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(1.4) f-^mm^zsmmm^ 

011 (c^-r #n< , mw=L~v h 6 htf^^ 6 ^^(Dm^iz 
mix, wmmm k^mK s y s Rtfmmmm k^mK d { jz&tf %± 

x-^SHe^^^^it^ (Xf^S31, S32) o A^^HCte, 

> &mmm k^mK s y s j&ummmm k^rnx. d t a <Dm^\z/\~-yy- 

U X^&fiSiJ^jtffl IT, x^-T-^SKItTl^i^ofciO CD 
^^(Dx-^^lim^^P^^cJ; Dill, ^nSM-T&o Ufcflt 
oT, Xf^7°S31, S 3 2©Ig^ItT, k s y s S. 

>y 3 3 , S 3 4) 0 0 12(a), (b) IZ^k^T < 

, ummiz&tf&m&mmT» hl (Dmm. (^mmmm) iM sys Mi 
mm\z$5tfz>mmmmT DL2 (DmWi (tfcmnmm iM dia ®3^T 

i£3s$3M i M d , jz\zmmAR-%.z$Bmv Em£m<Dmt&n 
\%% riM dia -iM sys j ^mmmzfxo Ufy^s3 5) «, - ^ 
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hhmm i M VE $#sfc86, mftmm riM dia -iM A 
R j zmmmzn? Uf^s3 6) 0 itf-^ i m ar «±jze©s 

£ 0 II$nfeItr-^T*§. ^tli^^D> 113!: 

ffimm. I M AR Rtf#MlIi& I M VE 5*c* IZ-D^Xs MIP (SzfcffiS 
jtm^L {mXUnU~r)),®L) Of-^^^filtS (Xt7 7'S 3 7) 

c z. <Dmmmj$Lummm<D 2 ^jtmrntm 1 4 k^t$b < , ^^ggi 

(1. 5) flUH&H 

jg&^frstt*. 1 ^mmp^(Dmw\zn^^mmm^^^> 

mm (xn-ic) zm<v. ^z\x&MLtcJLn~^~$tei$immm 
k$fi^i©3>h7x hfa±<DM&xmhn^?£i&m%iMmzmw-t 

m&mmis, x*^>mm*mtim<mfeLx^z> a 
- 2 2 . 



e>ftffiil^R^^mffi^^Slb^jfa^# (MR Aft) 

ECG-pre p X * ^ > f£ <fc o TiR^Rtf&^gll 

^ IrJ £ S# © bu IrI <h £ £ t #T # § © T , TOFSfei:©<t5 
- 2 3 - 



i*T^5 0)T?\ fc°^-fe;Km£tt (blurring) £M#J«iJffl 

x^, em^o, jfiLW©^ff^i«iojsm^^ fesnx^s. js&sb 

( 1 . 6) f§ 1 O^M^JO^^^J 

femmftm&tD &x & x % £ 
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5/tH'>-^r>7fc, FAS E&fcfg&T, FSE^EPI^I 

mm^n^mmomm^m^^^izm^vr^^f)^ frfr&mftmw 

£ , ^h'J^^^X^ICkSKKsy s, Kd i a±0X3-f 

i^tsfft^SffliTfeit^ x n - m m&mtn % t , skmm\zM 

tStffli^^t) D , »J#I/jtraTjfil^tM©jlV^M^b7tX3"7 :? 
^T2 M^^O^^M^^giJ^Lfe^^Txri-^-^^^-tl^niR 

(2) i2©gli 

^mm<Dm 2 (DmMm&mmvtzmm&zsm 1 5 ~ 2 2 ci^^ij 
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Tffl^SMR I g|0A- F>)I7iMtfE CG-prepX^^ 

(2. i) </-$;>^x^t> 

"©ilfJTIi, 0 1 5 fc^-t£D <> ECG-prepX^-v>fc 
, 01 6-2 0§#B8LTiit^o 

^®-litT> A##§ 1 3 ^ ZO&ftm il:g^LTl 1 6 

fcECG-prepX^rt > £S V T j& f£ # # ifc 8£> fc&mMm (DMM 
&>I5£R#F B 1T DL (=T DL1 XteT DL2 >T DL1 ) ^MX-ltX-timi 3 & 
^bTA^t§ Ufy7S7 0) o 

*X Krl^i! 6 te^lf^^A^gl 1 3 fr^mfeLfcX*^ 

ic, x^y >F^e>#$ii$F^ x^ >mtiL\zmvfz^)i7 y-t-yx 
Rxfm&Mmomm (mi pii, i^n 

(Delete, fMi^, S^tttf^MS, in^MSov^Tti^^^ 

b, ^-cD$[J^^-^^->-X>1f 5^=fc^M^^-n^ h 1 0 \zmtit 
£ (Xf7^S7 1) c 

X^^ xM^^il^TcoM^i^^^^^^ijffx^^ t (X 

7°S 7 3 ) , X^rir >M*&<E>f§^ Ut^S74) , X3^ >55 7 
- 2 6 - 



(DfllM (Xf7^S7 5) , M±tbM^m^ (Xf7^S7 6) , R 

X7yyS7 4Tit J^ftfcfci:, *X b9Ymm 6 \Z<k 0 v-^r> 
^StmilUB (Xtefg 2 [US) *-^>^*** >K§#i#^ 

(017, XT77°S74-1) , E C GM^©fSS#.&#.£|B*&b ( 
Xf77°S74-2) , ECGi^C^lt^Rt (#M$t^) ©tf- 
^fI®R?f^nlHl@©m^^, ^0tf-^{i^iWI^$i±feE C G h u ^ 
fi-^A^*«J»f-rS (Xf7 7°S 7 4-3) o Rfr)£n|HjB©R$&j&*fcH3i 
l^^b7cjl@Pt^T DL1 fc: tt#^T§MS^ff ^ Ut^S 
7 4-4) o 

£<DM&iIMf£FP H lT DL1 (XteT DL2 ) ^^iibfeBt^^Mii^^ 
« |WJ^ ^ < 5 >^T&5 tUT, x — ^ >1t 5 tefg 1 01 ^ — ^ 
>^X3r* >£^fT"T5 (Xt^S74-5) . MfomiZlt, Wt\Z 
ffBtS b T ^ 7t A 6 ^X > X If $g ji& D T MfSfff 8 T -13 ck 

^IS4^I1L, m%.\$Z ^tc FASES0/tjyXy"^>7l:l 
"3 < B 1 EhJ@ (7M ^->?>^X^^ > &m 1 8 A, 1 8 C id 

^-r#D < fomnM-e^fTZtiz (mmi 8 c ^43^t^*@x>3- h 

£ <£> A° ;l/ X — > X £ tl «\ m m b MiM^l A ;i/X G R <D OTPTj 

0 1 8 CStf@ 1 9A> 19Bl:^^D<, xn — {g^^iR^T^M 
$?|£x>3- Kffl ©A;UX:£#: P body Z. ©A°J]/X:£#: P body © 

-XA"JI/XP dephase 5, 7x"XV\°JL'XP depha 

s l$lx>:- FfflO/^^X*ftP body t|Rl@^ic^oT*3 D 



oTt>£. ll9BCIt £cDjl|fUc, 7-f7x-X/U7P dephlje 
©SUS&Ttf S^9S:M^bTU5o JfiL iffi M m # ^ £ < 75: £ fc 

t£oT, -xV ^i-X/i;i^XP dephase ©3il^S:Ttf S«fc-5iC^HX 

te, mi 9 A, 19CCiti<, A°;i/X*#:P body ©l^^^tff^^ 

Ma^ctHspAjvx t vt(d, -&tf 7i-xahp re P has 

e ^#ijn£ti& 0 :®ij7x-X/ , (HP rep!ll!e }t j^^icx>n 

- FfflOA'JVXMP body (^tlTiW«l:^oT* o , 

? h$iMt§ii^Wt§. ££>U 7I-XAHP re phased 
KltexV 7X-XV^l/XP dephase X«U 7I-XP rephase^#Jn 

^©fe56, ±£Ebfc AS E&©/t^X ~>-^r >X#mtT$ 

n§ £ tT, Hj^ 9 0 ° R FA° JVXRlPJ 7^-^X180° RFA^ 
X H#i$tlfcX3-|^#X "7 X X > 3 - F R &&*HX > 3 

- F^idjxm$n§ 0 ZKAxn-^Cite, T^7x-XAHP dep 
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phase casiftx tf >©&*i©u y x.~-XftmmK$kztiz> 0 

— (flow void) 3&m©flSiiK:o&a*£o £®fc<55, xn — 

ft ^©^te^ 7 ai — X/i;i/XiC ioTfiTt^c S^fKl, ^©77 

i3Md5&£imnT^fcv>iffi#c9*^ 7x-x/uxp dephase i: 

-tmVfz/^Jl/X z/ — *r>^ t*^5X3-K(gfi5ms e c iggf K: 

$?J 6 0 Oms e c@^COX^Y>Bt^T> #!] 7L k£ g 2 0 tkT&I < T 
i&fc^Lfc 3 ^TtMfittC^R i m a )5^X3-itMi$n5c 

-^r>^5«, IHX7-fXX>3-F©x^t> ^ T L fc £ 5 
U (017, Xf77°S74-6) , £ 0 W ®r # N O C^jfel 
X5^XX>n- K£&5X*¥ >^A,T^&VO ©Jf^, ECG 

RWtft zmz.it 2 (2r-r) m®izmmisrz:Mffl&mm? 

Sft^ttltS Ut^S74-7) o 85gLI$|gTRW:4 

(4 tr-rj ) i^Ti:it$n§o 

^©J:^t^^^2 TR-Rj ^Hffilt^Wot, f!]^^3 
igCRI^fflitSt (Xt77"S74-7, YES) , v-^r> 
5 ttfff^bfc^-T-^ ys 7 4-4H^©ffli$If 0 Z\fl\Z£V % 

-29- 



^rtfi&MtsnZ> (X777 s S7 4- 4, 5) 0 ^T^^td, IH©X 
7 / fXX>n-FlSEn (09;U£n = 8) $-ei3-i^JRI$ 

n§ 0 

Xt-^S 7 4-6 §¥IJIWY E St&D> — ^ >1t 5 £ 

sfcX hff-£E$ 6 £ 1 0g (Xte 2 0 g CD) * — ^>^X^r^ ><E>5g 

£©£5 £LT, 2 rR-Rj ^^^H|WI^{li:^B 1 0g (3U3: 
Sg2Hf@) >^X^^> (Jill) Wji«3D-FASE 

mm p ^4nx3-itit x ^ -fxiiw/^^ g s ^« 

Jl'Sfc^&t* ^©ry^JH©X3- 5^— ^ v- — -5r > +f" 5 £ ffi 

2 @g(D^ ^-y/^7^t > (jfflO # 1 01 <h|W|tI^ff frft£o 
lib, ^2 HI iilfcECG-p r e pX^t>^IlT 

#.&*n (0 1 6, Xf>^S70, S71) , £ © jlM^I T D L 2 1 
S^<^il^^i^tl5 (01 7, Xf77°S 7 4-4) 0 

£cDfcs6, If§ 2 IUg CD-f / -y>^X + t gl8B, 1 

(Dmm^-i 5 >^T#&*BX>3 — HIS E fc$t% 3 *%FA s e& 
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e Xtt'J7i-X/1HP rephMe ) ^#5D$nT^S„ 

1^£B Lfl^-liAJl'T, G R &3 # iJP b -ir 7x-^;i/X P de p 

(2. 2) x-^S&^M^ 
m\zm-3< X 3 -^-37 Si* 5 (Xt77°S81) . ^ID 

3^5c7-iJl^iLTi«lSi^*fi5 ( 

Xf7yS82, S83) o CcDlg^, 1 2 A, 12B1I 

) IM flla 03^7cf-^^^tl5. 

x/^ax p d e p h a s e ommfr zzxTizmm-r z> 0 
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n-2iw h (flow void) g&^d^ii^nfejitt^tt'rsso r*hc 

tell 7x-X«HMt5, 
0!I*.fe£, SM©TK$il:i§. TM©i^, JR *i Id £ S ib 

5=V ^ai-XV\°;i^x P de Ph a s e £ttinbfcit£H bi#HiA°;^ 
^ He) ^fft>n^o 

H# ft Kite, ^ff^«T©cfc5T&§o #IU«&T^ < 
Otr. 5^ y ai-XV\°;PX fd J: o T^^Pcoxn — ^{£Tte& & 

77 h (bright biood) ^itm^nso ^nct it, 

JR©M m&fc-fU±£< , 7*5^7"5*;H (black blood) fcffiffl;* 

n§. -(D*»teMi£b7cB 1 2 (a) <hiwi^{cms:w^s$nso 
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2 (b) tEflifcmawfc^sns. 

0 2 1 <DUm\zmz>£^ SjL^yhiOtt, MffilS^i M AR £ 
iMJMii I M s y s RiXfe5i^li# I M d i JZZJ^T, ^fr 
fcg. riM dia -|8 • IM sys J tmMmzffo Ut^7°S8 4) o 

j3 ttl#^iitfe^ 0 ^tUcJcD, fMLfc!S!i2 (c) 

$e>^, I M VE <H#£feJ6> ^#i£2£ riM dia -IM A 

R J &iii3S#fcfT5 (Xf77°S8 5) o Iff-^IM AR ^±I®I 

0 1 3 tlf^U^ il A R © B ir " ^ ^ § ^ ^ ^ - mmVE<D 

frtfyk? rz&Bfflm& i m ve © 3 ^TcH&x-^a*^*^- 

jffiBt I M AR R^MBt I M VE ** tout, MIP (IMS 

z\0mm\zmh, wimmmmiM AR RummmmmiM VE \z 

(2. 3) #HH: 

- 3 3 - 



fc, mm\z, ii4ii^JVXG R i:TV7x-XA°J!/XP dephase X 

e X«U 7x~X/t;^ P r e p h a s 2 ^ 

z.<D<k5iz, mmmm(DmmmzmMmt^m^^^^rz^\z, mm 

>©t^ 7x-X^»'J 7i-X$SIWl:ffJiLT7n-^^ 

X^-rX77f^X«X^-fXX>3 - F77f£j£i§#©±T75ft 
^^OT7fS]{C T O F&& £cD£ 5 
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d e p h a s e X« U 7 X - X7\° )]/ X P r e p h a s e ^ T S M HI T ^ b 

(0 1 8A~1 8 C#M) o 

V >\Zmm B t^f'J 7l-X/^I/^ P r e p h a s e *#J0t* £ "5 fcl b 
T feet t^o 

(13 ©^*60»J) 

*5g^lliSl3fi)iMS, fuaib£:M&£5lxl 2 4-2 

H 3 cDlHM#!lTte. H 2 (D^M^T^tTbT^feU 1 meRtflf! 2 
|II@<Z)2III©<;* — ^>^X=£^>£ 1 0©^^-y>y J X4 1 t>t 
^ffT£ £ £ fete, ^M^^^^^R^^^^^^^Tlu^bfc-x^ 
7x-x/ux^U7i- X § & ^ # b \z sts. 

-r^>o tu^bfeH 2 fctHii© — ^- >x t mmiz, IDCECG-p 

r e pX + t >^fTt>n, &V>T 1 0©^ 7~^>^X^-Y >7^i>« 
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>K&fflT5/^X>'-'Jr>X£0 2 6 K:0!I^T5. 
(3. 1) -f — V>^X3r^ > 

*X h ff^it 6 ft, EI^L&^FjT^©;*^ > 7° n ^ ^ A £3lfT U T 
ffi$LfcEI2 4, 2 5 IC^-rMS^^fff So 

> iR*i^©«M®l^lWT DL1 &^ffi3affl©*jSjl5!llMFWT D 
L2 (>T DL1 ) ) ^fd^^A^iffl 3£^bTAtfTS Ut^S 
12 0) o :0*II^IfflT DL1 ^T DL2 OiSttf»«^«fi* 

^\zmvxmti~?% (x-x-^x°s 1 2 1) o 
#t\,m, *xMHi6tj:f3, f§ i (Dmmmtmm\z, x^> 

X^t>IM^§n§ Ut^S 1 2 3~S 1 2 4) o 

25 :Xf^7°S124-l) > E C Gi^Ol^*^ 

x^ys 1 2 4 - 2) , ECGf^l^^HRt £~ 
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mm>**>mm~?% Ur^ys 124-3) . 
feisitmmmwTBL^nftm-rzmm&ffs ut^s 124-4 

) o 

(Xfy^S 12 4-5) „ 

T££^{f|(i«*§M4 £!ESjb, fji«3^%FAS E^CD/t 
IlO7^t>SN syil ^02 6 £^T*nOi>«MfeK: £ D^ff $ 

^Pde t hase^^^<^ ^ ^TO \Z » M b T flj ^ K # JO $ tl X ^ 

^©iR^wi^^f-r^^ 1 cox^f^ >s n s y s n iztizm-r&rt)]/ 

H^bfcEI 9 H^^Wtc^TiP< , k£B6e>&*|x>n- H 

k e Tjft©^^ (f&M$ifC^) O^HffiIt5X3-f-^^X7 

rat>, fommizftTzm 2 ©x^t>sN dian n 026 \z^-tpa< 
. uffiMiztt-t&mi ©x^t >sN sys n <fci^— ^ffii^tcii^T^^ 

^Twsin-f-^tt, t^ir^i^iffl k^w (^2(Dk^r B i 

- 3 7 - 



ZtUZk*)* iH]0X7<XX>3-FiSEl(D7C, I9tlms 

e c nmom^x** >mm-e, rmzm^vtz. 3 ^ftmmmmR i 

ma (@20#I) fr£>XXi— <fI-5f#tiR^$n3 0 

V->r>it5te, ife^^^fe^^X^r^ > ftj 5|£ fx f £ 

f £*M£fr "5 (Xf77°S 124-6) o 

frT* (Xt^7°S124-7) 0 ffiKfBtigLT^&A 

L > 3 ^tcF A S E&CDAJIX is — *T >X tl^< 

7<XX>3-F1SE1 ©7CTH 2©X^t>SN dial ^|2 6 K: 

£<Dff§ 2 ©X + t> S N d , a 1 \Z&^T%, lffili«lA 0 Jl/X G 

p r e ph a s e ^gj^©^n< , iK«j(:MtTitn#Jn$nx 

^5. ^fc, :0/^l/7y-^>XII*lt5l3-|i!)5msec 

-U x&£#fflT5 4K k^fal^fc^-T^xxi-icJ; D &'>ft^ 
*ix>xi- H k e #1*10*^ (teJUifc^) SB ( 
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2 6ic:^T$n<, ^©/^st^otx^t>^ns. 

dtl(Cj;D, II](DX7^XX>3-FISE 1©%, 8 6 0 0 m 

sec nmo^x*^ >mm^, Tit^tfc 3 ^tc^i^^r i m 

4-8) , £CD¥iJBffatNO + ©±^^, 

R$Lfr*>m%-tt2>bm (2 tr-rj ) t, m&\z.miE^fz.mmiim 
mmizfflmT& ut-^s 1 2 4 - 9) 0 

3fil©Rt^ffiit§t (Xf77 , S124-9 ! YE 
S) , ->-^r>it 5 tiM^bfcX^ry^S 124-4H^0|W$1 
To 

11*1 £ ^-0 3{HS«R^tf-^'fit^&3lMB#r B lT DL1 ^^alL 

fl^R i ma^ X3-f§^JK*£tl5 Ut^S 124-4, 
5) 0 3{@@(OR&t:-^'fg^^jlMPt^T DL2 ^^ilb7 u cB# 

2©X^^>SN dia2 ^tf J a! ( h|Wl^}-^tT$n, 3^7t^S#m^R i 
ma a>5xn-M#JR&<*n5 Uf77°S124-6, 7) „ 

X7<XX>3-F1SE nTOMHIO^^t >SN sysn , S N 
d i a „^*lb5t, Xf77°S124-8 fc43tt5¥!!6&ri&*Y ESi/iD 

£n^m* £tx& (7r^7°si24-io) . zn\z&v), 11^* 
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x bmnm6 \zmznz> 0 

t (i24:Xf77°S125) , Bih «6»|SfeCD * ^^I^S^Sg 1 
6 \zW,jjiTZ> (Xf77°S12 6) 0 

^> (ttft) ©^t, F4;U£2 R-R^ic, iR«l»!B:^K5iSBt^T 

3#7Ck^rBlK 8ys RtfK d i a 3c* t{i*Bx>n- FM&t^X^ 
(3. 2) T-^IIStfI#Ii 

-^moh, tfij£L7cE[ i i iz^-rmm^mn-r^ ^ o fojg^-rs 
0 i i tc^-r^n < , m^xlx^ h 6 uftx hm-wm 6 ^ e»©fg^tc 

Mjzt!brcEii2 (a) , (b) \zm?tn\<, wmM\z&tf%>m 
^mmr DLl (Dmm i&mmmim i M sy s Risu,mm\z^n^>mmm 
mT DL2 (Dmm (&mmmm i M dia (D3^^^-^^f#sn^ 0 z. 

©Btr-^HinU IXIMHft I M s y s \zUW*mv E <£>^#t#ip)& 
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m&zL-y Motao, mftmm riM dia -a - im s 
ys j tz&zmmttmm. i m ar ©^^, r i M d , a - • i m ar 

J til>^||^IH# I M VE (D^;^, Kj^tS®^ I M ar R^#JMjIj# 
(3. 3) fflM 

7 rc-XA^x p rephase £^n^n#jn bx v> 

*ili®MRIit(;j:ti«\ l >frjg 18ft© JK*g 

^^^nso fit, i X7^i>3- 

M<D 2z/bv b(DX^^ >/^\ 1 0<D< — v>^X4^r XD^TJII 
?®LMmm (xn-ic) £M<b, ^JiTJKmbfexn-^-^^jR 

iiffikSf H m(Z)3>h7x hfa±(Dm&rmhm^f£i&m%tMmiz 
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z (Ditto* mft* l x^-f xx>n- H fc#*rsiR«ffl;HRtfi£® 

ff-5 (^^ k> 2 ) >&&&m< , i m^mm-vmts 

*B£#8iU£]fiLiJfEfSl (MRAi) £#-5 £ t^T^S^T, }fft$J^ 
^^r^SO L/TfciUo :n}lJ;D, 12 ©^IJS^I (01 8 A~ 1 8 C 
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(ig i ~ 3 ©iMJt^ioif^j) 

L> iSt^^^CLTfe^Uo "T&:b%, EI 1 10Xry7°S 3 6 

iz&nz>t&mtemmztt~Tz>mftm.&&m< ct^ts, kmc, 

^lijIJRifjH^o a -o T =k V* o 

§A°^Xy-^r>Xt), F A S E?£^|$S £>t\ Kfe0t (IR) 
X£flH>fcF S E^FAS E v-^r >X bT <k l>„ 

i*t^PPG (peripheral gating) t P$ fc£ ft £ ffi If ^ § ffl V* & J; 



- 4 3 



-XV\°;i/X4> u 7x-xv^x<D^£fJ^T£^j££tS:tt3 £ £ 

t§fi^A*f 13)J^A*t5t, ^X hiHT^ 6 ^WBttn- >y 



2. fif^lfeifecDMR Ig|ll:fe^T, 

3 . w^^2 b2«©mr i mm\z&^T, 

4. ff^Ht 3f3i!CQMR I Sgfc^T, 

if IBm 1 RlSm 2 ©X^ >SA-77-'J X^l:S^< X3^ > 
T^5It$iftt5MR I glo 

5 . fi;£^4fBf|CDMR I SiEKl^T, 

\Z X 3 - x — ^ & fe 86 © X 3 - jf ^ £§i £ $ # <5> A°;i/X V" 

6. 5 tatc^MR i mmiz&ux, 
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m^n^m 1 <d k^m^nmun 2®x^t>t<k ua-f-^ 5 

X3-f-^^IItaD4^tEIt?.Ii¥gi> ittifBffll (Dk 

Qm±^m^Tu&^MMmmzm~zm2 (Dk^moiMfo-tzmmo 

It. 

7. »3£3g 6 IE St ©MR I glll^^T, 

t - ^ © ^ © - ^ t © Tigl ^ ff o X Uj JM \z it £ x n — f 

fects#iit§MR i mm. 

8. ft 5fcJg 7 fB*£(DMR I gli^^T, 

it. 

9. m^m 7 fsttOMR i mw\z&^x. 

10. 1 ^ta^cDMR 1 mmz&^T, 

ftffSM R jt&fflCDX^ >U2 ^7UX^r^ >RZ$ 3 ^tcX^^t > CO 

11. IfjJcJl 1 \zmm<DMR I ^ElC^T, 

tfjfBX^ >^mt, ff|fBMR}i#fflcDX^ F A S E (Fast 
Asymmetric SE) EP I (Echo Planar Imaging) ffi, XBFSE 
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(Fast Spin Echo) v-^r >XT^ff TS^gTS £ 

:iStiit5MRIII„ 

1 2 . M^JS2 (CfSmoMR I g|gfc&^T, 

~-^r>x^m^mmnvxm^(DMRmm^n^mm^m^, z\<d 

1 3 . f*;£3it 1 2 f E H CD M R I ggfc&^T, 

tliSfOEC Gi^ORijtTSSilt^littSMR I Sic 

14. &&#<&&££<Dgft5>frl$*B£^:5£U £<Dffi&<DSft 

> tf^^R tf^ © 0 J£f^ ^ 5 g& © 1*1 O — ^ <£> ® ft 

15. ft 3£JS 1 K:f2fi©MR I ^W\Z$d^T, 

§ttl>MR I =gg Q 

16. If 1 5 IC IB ft OMR I ggKl£>^T, 

1 7 . If^Jl 1 6 HIE it ©MR I ^SKl&^T, 

1 8 . st^ig 1 6 ^temoMR i mw\z&^T, 
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1 9. mmm* \zwfrnrc&m.fc\zmmvmfomm/vv7,&<s 

tu ia&&#: F*g ® i& # © & § »ft# cd i& # ^ [bi ^ ttriB^ m b m^mm/* 
)vx(DWJ}njjfo&mnm\z^fr^fcvimi:\ mmx^^ y^mnvx 

tsniv* ^ > x\zm& ^ > znnr % £ ? \zvtzmr i 
%(D$>&ffi&<DWj&%\iii \zmmmmvmmmm^)vx(Dwijnjjfii&m 

2 1 . ft5R3S 2 0 KiBftCDMR I ggCij^T, 

ttrlBMm l/ffl^If te, ffiBSxn — ff ^f^^^ffi-f fc#>cD a° 
-cD/^JPX*#^#ip$tljaotfrfB^#:cDSI^X tf >cd 

2 2. i*^2 1 fcfBiOMR I ggt^^T, 

CD? £ fe— I II, 

2 3 . ffir3RJg2 0 KfHffcOMR I gft^^T, 

D » 
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tT^^MR I gf. 

2 4. m$tm 2 3 (3fB«(DMR I III^^T, 
IfjfBX^^ >^^«, fufBffl 1 I^l2(DX^t>§ 2 
T^fc^fr-f £^I£T&3MR I gio 

2 5. ft]|2 4!:!Hi0MR Igit^^T, 

2 6. ffjfcJI! 2 5 Id IE ife CD MR I ggld&^T, 
tfffB$iJ^A^X^, ItilB^^X bf >CDfV ^x-XRtf U 7i-X 
©5^© ; >a< tfe-^§fi5/1JVX*C*5MR I Sic 
2 7 . If j£Jlt 2 6 £f2it<DMR I ggll^^T, 
MIB 2 OO^tffiTflBI 1 RD^H 2 ©X^ Y V^/I^X v 

2 8. if ikm 2 6 tfEf£<DMR I ggtL^T, 
>l;ffl^5/tjl/Xy-^>^®llBl mMmmn UUrt JPX^ 

2 9 . mM^2 8 tIBitCDMR I gg^43V^T, 
MfBR#*Bt2^l£te, tfjfB-77©^Ptffii: b T itfi f E ^ #: © 31 $3 
JdS-rsl^fffiSrtg^l-S ttfell, lufBfe 5 -77 R#*l itTSI 
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3 0. 2 5 12® OMR I glll^O^T, 

3 1 . 3 KlfBftOMR I gg^&^T, 

3 2. ^^^3 1 £ IB® OMR I gftlfe^T, 

3 3 . fl^3 2 fcfBifcOMR I ilfc^^T, 
MfBP#*@f£/£^I£te, IfjfB 2 OCD^P#ffi<h LT, ffllB^^#:(D^)ii 

R I glo 

3 4. M^3I3'3 l:|Bt©MR I ^gK^T, 
MfEfM/^l/XH, fiifBiRli^cD^BtffitTtfifBit^X tf>£>5^ 
7i-X§fi5/t;i/XT* D , MfBi£3S^©>i>B#*g KlTffjfBSHbX t° 
>0'J 7x-X^jioAJl/Xt$5MR I glo 

3 5 . 3 1 JCfEmcDMR I gfifc&^T, 

3 6. 2 0 £ IB ft ©MR I ggfc&^T, 

H&iESrE#k£, H&IH&&teft<Z)]fa.Sfft > r&£MR I g@ 0 
3 7 . fjfjfcJi 3 6 fcfB«©MR I glll^^T, 

l4^gT^§MR I gg 0 

3 8. 4i:fHt©MR Iglfc^^T, 
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T&§£££#m£T§MR i mm. 

3 9. i*]|3 8fEt©MR IgtiC*5^T, 

ffifEffl 1 <DX**? mi (Dk 5^®fiffiX>3- H^lRjfc^tt 

§ f&M ifc^g^ £ j&T 4 1 n>MJ^ \z x n - 7 s — ^ ^sagf § <D x n - 

ffjp2ffl2 ©x^t>ft 112 ©kSK©fifix>a- h'^lRltc:^^ 

4 0. 3 9 fSm^MR I ^©fc35^T, 

isti^i i (Dk^mRummm 2 ox^t>i:«tDx3-f-^^ 

*&il£tl£|g 2 CD k -etl^n tdTMIB A- ^ 7- U X&HCJ&DT 
4 1. ft^^4 0f3«(Z)MR I ^gfc^T, 

^-^cdp^©-^ t cDp B i-e^m§tToTifjMffiiij#fcii-r^x3-^ 

fcMR I gg 0 

4 2 . |f 4 1 ffittcDMR I i^Sl^T, 

4 3 . ffif^JH4 1 IHtfecDMR I gfit^^T, 
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fio^^lHMIM^g^i^fcMR lit, 
4 4. mikm3 8 fcfEifecDMR I ggfc:fe^T, 

mmm i 2o>x3^>&2 ^tcx^ 3 &7cx^ > 

©^(D^^TS^MR I ||„ 

4 5 . 11^3 8 tCfe^cDMR I ggfc£^T, 

ttffBB i ~&.W&2 ©x + t>i:ffl^5/ , ?;i'X'>-^>x}i, fas 

E (Fast Asymmetric SE) E P I (Echo Planar Imaging) 

FSE (Fast Spin Echo) X»SE (Spin Echo) fSkl^^A^X 

^iJT&^MR I gf 0 

4 6. »^3g3 8£BB3c<Z>MR IlIC^^T, 

m^mt, z.<Dmm^miz& D^m-zn&m ^^\zmti^mm^)^^ 
-^>x&&$kmmft\sT&$k&<DMRmm&&zmffi^®Lt, z.<d 

4 7 . Sf^4 6f3il©MR I mm\Z&^X, 

mu>bmft*m'?m^\tmm&mfc<DE c gi^p p Git© 
f^]cd— 0 , mm^iB^mmt^r (D e c Gits^p p gi n<o 

4 8. !1f^J|!2 1 CIBt©MR IglC^^T, 
!££{l*_fcMR I gfo 
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5 0 . m^m4 8 £Efc©MR^ *-^>^i£fci:fcV>T, 

5 1. m^mm^n^mmm^m^^^m^t, 

< * MoT £ (H§«±MIC t , 

i!fjf3A;VX v-^r>X tS^^TffffBmff gf§§§, 
— v > ^ffi X ^ ^ > CD A ;i/ X i/ — > ^ £ Hi^ Pi $ i± 5 MS S: ff ^ 
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52. m^m 5 1 iBf©MR i mwiz&^x. 
5 3. ^mm^n^^mm^m^^^m^t., 

Mf2^^^ n -f ;i/ £ ^ b T fff 12 aw X y — >r > x 
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